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http://dx.doi.org/10.1016/j.anbehav.2013.03.038Mutual mate choice is prevalent in humans, where both males and females have a say in their choice of
partner. How the choices made by one sex constrain the choice of the other remains poorly understood,
however, because human studies have mostly limited themselves to measuring preferences. We used a
sample of 5782 speed-daters making 128104 choices to link preferences for partner height to actual
choice and the formation of a match (the mutual expression of interest to meet again). We show that
sexual conﬂict at the level of preferences is translated into choice: women were most likely to choose a
speed-dater 25 cm taller than themselves, whereas men were most likely to choose women only 7 cm
shorter than themselves. As a consequence, matches were most likely at an intermediate height dif-
ference (19 cm) that differed signiﬁcantly from the preferred height difference of both sexes. Thus, our
study reveals how mutual mate choice can result in suboptimal pair formation for both sexes, high-
lighting the importance of assessing the mate choice process in its entirety.
 2013 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.Finding a suitable mate to form a reproductive unit is complex,
owing to the many factors that prevent an individual from
obtaining his or her preferred partner. First, mates with the desired
properties might not be available and, even if they are, individuals
might have insufﬁcient time to assess all available possible mates
(Reynolds & Gross 1990; Widemo & Sæther 1999; Fawcett &
Johstone 2003; Cotton et al. 2006). Second, some desired charac-
teristics might trade off against each other; for instance, attrac-
tiveness might trade off against willingness or ability to provide
parental investment (Magrath & Komdeur 2003); obtaining a mate
with the desired level of both characteristics might, as a conse-
quence, be impossible.
Relatedly, other individuals’ pursuit of their own interests can
impair mating with preferred individuals. In many species,
including humans, mating is a two-sided affair: individuals who
prefer a given partner must themselves be chosen as a mate by that
individual (Johnstone et al. 1996; Baldauf et al. 2009). In addition,ology, Grote Kruisstraat 2/1,
dy of Animal Behaviour. Publishedthird parties, especially same-sex rivals, can interfere with
obtaining one’s desired mates (Wong & Candolin 2005). Further-
more, even successful pair formation (i.e. pair bonding) always
entails the risk that, at some point in the future, the partner may
move to a more attractive alternative (Rusbult & Buunk 1993). For
these and other reasons, any given individual’s mate preferences
are unlikely to be completely satisﬁed.
In part because of the difﬁculty of tracking choice and pairing,
the study of mate choice has focused to a large extent onmeasuring
preferences (Courtiol et al. 2010b). How preferences translate to
actual choices and subsequent pairing remains unclear. One win-
dow onto the relationships between preferences, choice and pair-
ing is so-called speed-dating events. During a speed-dating event,
participants meet approximately 10e30 individuals in a series of
3e7 min ‘dates’ after which they discretely indicate whether they
are interested in further contact (‘Yes’/‘No’). When a ‘Yes’ is recip-
rocated, they make a ‘Match’, and contact details are subsequently
provided to enable participants to arrange amore traditional date if
desired (Kurzban & Weeden 2005, 2007; Finkel & Eastwick 2008;
Lenton & Francesconi 2011). Although such ‘matches’ do not inev-
itably lead to the formation of an actual relationship, people who
were matched with at least one person during speed dating had aby Elsevier Ltd. All rights reserved.
G. Stulp et al. / Animal Behaviour 86 (2013) 37e463810.9% chance of engaging in sexual intercourse with a ‘match’
within 6 weeks of the event, while the chance of a more serious
relationship after 1 year was 7.2% (Asendorpf et al. 2011). Thus,
speed dating is an ecologically relevant setting to study pair
formation.
Data from speed-dating events have some advantages over self-
report questionnaire- or vignette-based studies, having greater
ecological validity and allowing a look at the effects of mutual mate
choice. More importantly for the present purpose, speed dating
allows researchers to determine how mate preferences, self-
reported indications of what individuals want in a mate, translate
into the choices that individuals actually make, and how these
choices translate into subsequent potential pairing.We thus treated
the speed-dating venue as a ‘model system’ that enabled us to
interrogate human mate choice processes in a manner directly
comparable to those of other species (Lenton et al. 2009). To this
end, we operationalized deﬁnitions related to preference, choice
and pairing as used in the mate choice literature (Fowler-Finn &
Rodríguez 2012a, b) for use within a speed-dating context,
focusing on partner height as a preference variable (see Table 1).
Previous studies that have addressed the interplay between
preferences, choice and pairing in speed dating have shown that
stated preferences are generally poor predictors of choice, in that
many ‘nonpreferred’ individuals are also chosen (Kurzban &
Weeden 2007; Todd et al. 2007; Eastwick & Finkel 2008;
Eastwick et al. 2011). Preferences also fail to predict which potential
mates are pursued after a speed-dating event (Eastwick & Finkel
2008). Furthermore, choices made during speed-dating events
were only weakly reciprocated between partners (Luo & Zhang
2009; Back et al. 2011).
The present analysis has several advantages over previous work.
First, we examined preferences, choice and pairing simultaneously.
Second, we focused on one trait, height, which is a particularly
useful trait to study because: (1) it is an easily veriﬁed objective
measure (in contrast to, e.g. kindness or reported income); (2) both
sexes show height preferences (Courtiol et al. 2010a; Stulp et al.
2013b); (3) partner heights correlate positively (Spuhler 1982;
Stulp et al. 2011) and men are taller than their partner more often
than expected by chance alone (Gillis & Avis 1980; Stulp et al.
2013a), indicating that pairing with respect to height is
nonrandom; and (4) both male and female heights are related to
the number of children produced (Stulp et al. 2012a, b, c), indicating
that pair formation with respect to height can affect reproductive
success and thereby has evolutionary relevance. Another advantage
of our study is that a clearly deﬁned partner preference was
available (i.e. preferred partner height), allowing a direct compar-
ison with the response to heights. This compares favourably to
previous studies, where preferences have most commonly been
measured using a subjective scale (e.g. rate on a scale howTable 1
Deﬁnitions of preference measures, choice and pairing drawn from the literature and th
Variable General (short) deﬁnition
Preference ranking The ranking of mates based on the trait value
with respect to likelihood of mating
Strength* The degree to which deviations from the ideally
preferred trait value are disfavoured
Responsiveness*,y The probability that an individual will respond
positively to any mate, independently of trait value
Tolerance* The range of trait values considered acceptable
by a choosing individual
Choice Positive response to sampled mates
Pair formation The formation of a pair to reproduce
* Based on Fowler-Finn & Rodríguez (2012a, b).
y In the speed-dating literature often referred to as ‘selectivity’ or ‘choosiness’.important physical attractiveness is in an ideal romantic partner;
see Kurzban & Weeden 2005 for a notable exception). Finally,
because we could combine the speciﬁc preferences and choices of
both sexes simultaneously, we were able to assess potential con-
ﬂicts over partner height, and so examine howmutual mate choice
affects ﬁnal pairing.
Previous work indicates that preference functions for height in
both sexes do not align, creating a sexual conﬂict over partner
height (Baldauf et al. 2009; Courtiol et al. 2010a; see Table 1). The
present work ﬁrst reproduced this ﬁnding, and, subsequently, we
tested (1) whether stated preferences for partner height translated
into actual choice during speed dating and (2) whether height was
related to responsiveness (while others might use terms such as
‘selectivity’ or ‘choosiness,’ we use this term to connect with the
animal literature) and desirability. Based on the preferences and
choices of speed-daters, we determined both the strength of pref-
erence and tolerance with respect to height (Table 1), and exam-
ined how these depended on a person’s sex and own height. Finally,
we tested whether (3) the conﬂict between the sexes over stated
height preferences affected choice and pair formation.
METHODS
Speed Dating
We used data collected by HurryDate, a ﬁrm organizing speed-
date events across North America. The procedure and data have
been described elsewhere (Kurzban & Weeden 2005, 2007). In
short, men andwomen are invited in groups of usually up to 50 and
with an approximately equal sex ratio. Events are stratiﬁed by age
(25e35 and 35e45 are typical). During an event, all men interact
with all women for 3 min per date after which both parties
discretely register their interest in the other person by indicating
either ‘Yes’ or ‘No’ on a designated scorecard. These are then stored
by HurryDate and checked for ‘matches’: cases in which both male
and female indicated ‘Yes’ to one another. Subsequently, partici-
pants are informed who their matches are, can view these in-
dividuals’ online proﬁles, and send emails to their matches. Our
sample consisted of single men and women paying a fee to attend
the event, indicating that these individuals were genuinely
searching for a mate (and contrasts with many other studies in
which speed-daters received a reward for participating in the form
of, for instance, money or course credits e.g. Eastwick & Finkel
2008; Luo & Zhang 2009; Eastwick et al. 2011). HurryDate col-
lects survey data from their participants including their own height
and a preferred height range (i.e. a minimal and maximal preferred
height).
During a HurryDate event, women usually remain seated while
the men change positions. Given this pattern, women’s height maye operational deﬁnitions used in a speed-dating context
Operational deﬁnition
The stated minimal and maximal preferred height
The decrease in the probability of responding ‘Yes’ to a
speed-dater whose height deviates from the chooser’s
acceptable height range preference
The probability of responding ‘Yes’ to any speed-dater
encountered during an event, independently of their height
The standard deviation of the mean of those heights to
which a ‘Yes’ response was given
Whether a given speed-dater gave a ‘Yes’ response
Whether a ‘Yes’ response was reciprocated, and a ‘Match’ formed
G. Stulp et al. / Animal Behaviour 86 (2013) 37e46 39be more difﬁcult for men to assess than vice versa. However, before
the speed-dating event starts, the speed-daters spend several mi-
nutes interacting while standing, allowing assessments of height.
Moreover, height is also readily assessed from cues while sitting, as
standing height correlates strongly with both sitting height
(r ¼ 0.94) and arm length (r ¼ 0.94; Torres et al. 2003). In addition,
the face can also be used as a cue to height (Re & Perrett 2012). Thus
we consider it safe to assume that men had sufﬁcient opportunity
to assess the height of their female dates.
Although human populations can differ substantially in terms of
height, previous studies using a wide range of methodologies and
various populations (Pawlowski 2003; Fink et al. 2007; Courtiol
et al. 2010a; Re & Perrett 2012; Stulp et al. 2013b) have all yiel-
ded the same consistent mate preferences with respect to height.
Yet, studies from non-Western samples suggest that these height
preferences are not universal (Sear & Marlowe 2009; Sorokowski &
Butovskaya 2012). U.S. citizens are particularly diverse in their
ethnic background, even among those considered Caucasian. The
preferences for height observed in this study should therefore not
be considered as ‘universal’ preferences for stature.
When using such an ethnically diverse sample one has to bear in
mind that assortment for ethnic background may lead to assort-
ment for height, as ethnic background and height are correlated.
Yet, because of this correlation, it is very hard to determine the
causal arrow of this relationship. Indeed, a preference for certain
heights will also lead to assortment for ethnic background. An
interesting example of the entanglement between height and
ethnicity comes from patterns of interethnic marriage: marriages
between black men and white women and between Asian women
and white men are more frequent than marriages between black
women and white men and between Asian men and white women,
and these asymmetries are best understood in terms of height
(Belot & Fidrmuc 2010). Nevertheless, in an attempt partially to
account for homogamy with respect to ethnicity, we added a var-
iable to all our logistic mixed models (see below) that coded
whether or not speed-daters were of similar ethnic background.
Including this variable in our analyses did not change our results
qualitatively (i.e. a signiﬁcant term for height (or height difference)
never became nonsigniﬁcant; these results are not reported here).
Ethical approval was obtained from the Institutional Review
Board at the University of Pennsylvania. Informed consent was not
deemed necessary by this Board, as the participants engaged in
‘public behaviour’. The data obtained could not be traced back to
the individual.
Sample
We included all events in which full information was available
for all choices made by all participants in that event (i.e. full in-
formation on who said ‘Yes’ to whom). We excluded all events in
which (1) one of the individuals said ‘Yes’ to an unknown individ-
ual; (2) when a ‘Match’ was reported even though both individuals
had not said ‘Yes’ to one another; (3) when ‘Yes’ was said to an
individual of the same sex (HurryDate sessions are speciﬁcally
designed for heterosexuals); and (d) when the total number of
participants in the event was lower than 15. This gave us a total of
174 speed-dating events with full information on who said ‘Yes’ to
whom inwhich 5782 individuals (N ¼ 3024 females) made 128104
choices, resulting in 9072 matches.
Analyses
All analyses were performed separately for the two sexes. We
examined the individual preferences for partner height and how
these related to an individual’s height using Pearson correlations,and t tests were calculated to examine sex differences (using
Cohen’s d as our measure of effect size). We examined whether
height (or differences in height) affected the chance of either giving
or receiving a ‘Yes’ response using mixed models with binomial
error distribution, in which individuals of both sexes and ‘event’
were included as random effects (i.e. three random effects in total).
The Wald Z test was used for determining P values for the param-
eter estimates in the mixed models. When examining quadratic
terms of height (or height difference), we always included the
linear term in the statistical model. When the quadratic term was
nonsigniﬁcant, we present the statistical details from the model
with only the linear term of height. Height and preferences for
height were reported in inches, so we used this unit of measure-
ment in all analyses, but for the graphs we converted these data to
centimetres. All analyses were performed using the lme4 package
in R, version 2.13.1 (R Development Core Team 2008). All percent-
ages mentioned in the Results are predictions from mixed models
based on the ﬁxed effects, which were calculated based on the
formula in Diggle et al. (2002). Conﬁdence intervals of optima were
based on 1000 reanalyses of the data using the functions simulate
and reﬁt in R.
RESULTS
Overall Sample
An average of 36.97 (SD ¼ 10.82) individuals participated per
event in the 174 speed-dating events, in which an average of
18.17  5.18 were women and 18.80  6.06 were men. Average
height for men was 179.06 (SD ¼ 6.87) cm (154 men did not report
height), and 165.20 (SD ¼ 6.72) cm for women (172 women did not
report height). See Appendix Tables A1 and A2 for more descriptive
statistics.
Stated Preferences for Partner Height
Preference ranking with respect to height was studied using the
minimum and maximum preferred height. Men were more likely
(761 of 2601; 29.26%) than women (167 of 2847; 5.87%) to report a
very low minimally preferred height (4 feetz 122 cm;
c21 ¼ 526:28, P < 0.0001). In contrast, women were more likely
(844 of 2847; 29.65%) than men (623 out of 2601; 23.95%) to report
a very high maximally preferred height (7 feetz 213 cm;
c21 ¼ 22:39, P < 0.0001). We considered the very low minimally
(4 feet) and very high maximally (7 feet) preferred heights to
indicate that there was no limit to the height of an acceptable
partner, and therefore excluded these individuals from the
following analysis. The preferred height range (maximally
preferred minus minimally preferred height) was larger in men
than in women (men: mean  SD: 24.43  8.43 cm; N ¼ 1770;
women: 18.72  7.08 cm; N ¼ 1996; t3470.13 ¼ 22.33, P < 0.0001,
d ¼ 0.74). Height correlated positively with minimally and maxi-
mally preferred height in both sexes (Fig. 1; men: minimum:
r1820 ¼ 0.35, P < 0.0001; maximum: r1955 ¼ 0.52, P < 0.0001;
women: minimum: r2651 ¼ 0.40, P < 0.0001; maximum:
r1981 ¼ 0.42, P < 0.0001).
Women preferred larger within-pair height differences than
men. Men’s minimally preferred height difference was 0.021
(SD ¼ 6.65) cm (indicating that on average men prefer to be a
minimum of 0.021 cm taller than a woman), whereas women
indicated a signiﬁcantly larger minimum height difference of 8.30
(SD ¼ 6.95) cm (t4314.21 ¼ 40.96, P < 0.0001, d ¼ 1.21). A one-sample
t test against zero revealed that women (t2652 ¼ 61.45, P < 0.0001,
d ¼ 1.19), but not men (t1956 ¼ 0.14, P ¼ 0.890, d ¼ 0.003) had on

































Figure 2. The number of competitors in the speed-date population for men and
women in relation to their height. High values indicate that the number of individuals
of a given height is high relative to the number of opposite-sex individuals for whom
that height falls within the acceptable height range. See text and Tables A3 and A4 for
further information.






















Figure 1. Minimum and maximum preferred height (means  SE) in relation to sub-
ject height for men (ﬁlled triangles) and women (open triangles). The lines reﬂect the
midpoint between the minimally and maximally preferred height. For men, bins below
65 inches and above 75 inches, and for women bins below 60 inches and above
70 inches, were collapsed.
G. Stulp et al. / Animal Behaviour 86 (2013) 37e4640than the female in the couple. With respect to the maximum
preferred height difference, we again found a signiﬁcant contrast
between the sexes: on average, men preferred a slightly smaller
maximum within-pair height difference than women (men:
mean  SD: 24.67 7.44 cm; women: 27.94  6.54 cm;
t3637.69 ¼ 14.28, P < 0.0001, d ¼ 0.47).
Knowing the distribution of both individual preference rankings
and actual heights enabled us to identify the potential direction and
intensity of intersexual selection acting on height (Fawcett &
Johstone 2003). To this end, we ﬁrst calculated how many
opposite-sex individuals would accept a partner of a given height in
the sense that his/her height was between the reported minimum
and maximum preferred height of opposite-sex participants. We
then calculated the total number of individuals that were of
acceptable height for these opposite-sex individuals. In these cal-
culations, we also included individuals with very low minimal or
high maximal preferred heights. The ratio of these values gives the
number of same-sex people that an individual of a given height
would face as competition per opposite-sex person. For instance, a
man of 177.8 cm (70 inches) would fall within the preferred height
range of 2458women. These 2458women on averagewould accept
2101 other men. Thus, a man of 177.8 cm would compete with, on
average, 2101/2458 ¼ 0.85 men (see Appendix Tables A3 and A4 for
these calculations for all heights). Short men faced the greatest
number of competitors (Fig. 2), whereas men of average height had
the fewest competitors. Very tall men had more competitors than
men of average height, but fewer than short men. Relatively short
and relatively tall women faced more competition than women of
average height, but variation in competition across women was
much lower than across men (Fig. 2). This reﬂects our ﬁnding that
the male-preferred height range was, on average, larger than the
female-preferred height range.Strength of Preference in Relation to Height
To establish the strength of the preferences with respect to
height we analysed the relationship between preferred heightrange and choice. Strength was assessed on two levels. First, we
examined the likelihood that an individual said ‘Yes’ to a speed-
dater who fell within the reported preferred height range of that
individual. For men, the estimated likelihood of saying ‘Yes’ to a
preferred individual with respect to height was 47.9%, whereas for
a nonpreferred individual this was reduced to 42.8% (logistic
regression: Z ¼ 7.62, P < 0.0001). For women, these same values
were 32.2% for a preferred individual versus 25.4% for a non-
preferred individual (Z ¼ 13.64, P < 0.0001): a signiﬁcantly greater
decrease than seen in men (interaction term: Z ¼ 3.10, P ¼ 0.002).
Second, for those speed-daters who fell outside the preferred
height range of a choosing individual, we assessed the extent to
which the magnitude of the deviation from the preferred height
range inﬂuenced the chance of saying ‘Yes’. For men, we found
that the likelihood of saying ‘Yes’ to an individual who fell 1 inch
(2.54 cm) outside the preferred height range was predicted to be
40.0%, whereas this likelihood decreased by 5.7% when the indi-
vidual fell 5 inches (12.7 cm) outside the preferred range (Z ¼ 3.01,
P ¼ 0.003; Fig. 3). For women, we found that the likelihood of
saying ‘Yes’ to an individual who fell 1 inch (2.54 cm) outside the
preferred height range was predicted to be 24.8%, while 5 inches
decreased it by 8.0% (Z ¼ 7.87, P < 0.0001). A signiﬁcant interaction
was found between sex and the deviation from the preferred
height range (Z ¼ 2.41, P ¼ 0.016), indicating that preference
strength was stronger in women than men. Thus, both analyses
showed that women had a stronger preference than men, and that
the link between preference and choice was stronger in women
than in men.
Examining the strength of preference separately towards
heights above and below the preferred height range, we found that
women disfavoured heights that were shorter than preferred more
than those taller than preferred (interaction term: Z ¼ 3.02,
P ¼ 0.003; Fig. 3). The reverse was true for men: men tended to
disfavour women who were taller than preferred more than
women shorter than preferred (interaction term: Z ¼ 1.66,
P ¼ 0.097). This pattern was signiﬁcantly different between the
sexes (interaction term: Z ¼ 3.33, P ¼ 0.001).
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Shorter than preferred Taller than preferred
By men
By women
Figure 3. The strength of the height preference: the likelihood of giving a ‘Yes’
response with increased deviation from the preferred height range for men and
women (mean  SE). Bins below 7 inches and above 7 inches were collapsed. The
likelihood of giving a ‘Yes’ response when the height fell within the height range is
plotted for comparison.
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The standard deviation of heights to which a ‘Yes’ response was
given (including only those individuals that responded with ‘Yes’
more than once) was on average 2.45 ( 0.73) for men and
2.35 ( 1.00) for women, a small but signiﬁcant difference
(t5203 ¼ 5.24, P< 0.0001, d ¼ 0.15). This difference in tolerance was
not a consequence of different standard deviations of height formen
and women (Levene’s test for equality of variances: F ¼ 0.087,
P ¼ 0.768). This reinforces the results given above on strength of
preferences,withwomendisplayinga signiﬁcant tendency to choose
a narrower range of mates during speed dating than men. This
measure of tolerance also correlated weakly but signiﬁcantly with
the reported preferred height range in men (Spearman correlation:
rS ¼ 0.070, N ¼ 1691, P ¼ 0.004) and women (Spearman correlation:
rS ¼ 0.064, N ¼ 1690, P¼ 0.009), indicating that individuals who
reported a narrower preferred height range also showed less vari-
ability with respect to which heights were given a ‘Yes’ response.Table 2
The effect of male and female height (in inches; mean-centered) on the likelihood of givin

























Event ID 0.130.36 0.0860.29 0.0810.2
Table entries show binomial logistic mixed-model parameter estimates  SE and the ass
* The squared term of height was nonsigniﬁcant (P > 0.159). We present the estimate
y Parameter estimate for variance components  SD.Responsiveness, Desirability and Pair Formation in Relation to
Height
Overall, we found that, for both men and women, those who
reported a wider preferred height range were also more responsive
in general (men: Z ¼ 4.73, P < 0.0001; women: Z ¼ 8.63,
P < 0.0001). Furthermore, men were more responsive than
women: on average, they said ‘Yes’ to 47.4% of women, whereas for
women this value was substantially lower at 30.2% (Z ¼ 20.85,
P < 0.0001).
Tallermenwere less responsive, butmore likely to receive a ‘Yes’
response from women (which we refer to as ‘desirability’). Both
relationships were curvilinear, with maximum responsiveness at
7.2 cm above average height (95% conﬁdence interval, CI ¼ 3.4e
18.9), and maximum desirability at 21.3 cm (95% CI ¼ 12.9e64.0)
above average height (Table 2, Fig. 4a, b). The desirability effect was
stronger than the responsiveness effect and hence taller men were
more likely to form a pair, that is, were more likely to end up with a
match (Table 2, Fig. 4c).
Female height was not signiﬁcantly related to either respon-
siveness or pair formation (Table 2, Fig. 4a, c). However, very short
and very tall women were slightly less desirable, as indicated by a
signiﬁcant quadratic effect of female height on the chance of
receiving a ‘Yes’ response (Table 2, Fig. 4b). The most frequently
chosen female height was predicted to lie 0.38 cm (95% CI ¼ 5.1e
6.4) above average height although, from the graph, it is clear that
particularly very short and very tall women were least frequently
chosen, whereas women in the intermediate height range had
similar likelihoods of receiving a ‘Yes’ response. Thus, very short
and very tall women were chosen less often than those of more
intermediate heights.Mutual Mate Choice and Pair Formation
As partner preferences are dependent on one’s own height
(Fig. 1), relative height difference may be more informative with
respect to the chance of giving a ‘Yes’ response than assessment of
potential partner height alone because it integrates the height of
both participants. We found curvilinear effects for both men and
women on the chance of giving a ‘Yes’ response with respect to
partner height differences (male minus female height; Table 3,
Fig. 5). For men, a ‘Yes’ response was most likely when the woman
was 7.1 cm (95% CI ¼ 1.0e12.2) shorter than themselves, signiﬁ-
cantly lower than the average height difference of 13.9 cm between
men and women in our sample. Women, in contrast, were mostg a ‘Yes’ response, receiving a ‘Yes’ response, and having a match during speed dating
f receiving a ‘Yes’ response Likelihood of match
Female Male Female








024 0.00700.0030 (0.020) * *
3 2.311.52 0.790.89 0.810.90
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G. Stulp et al. / Animal Behaviour 86 (2013) 37e4642likely to give a ‘Yes’ response when the manwas 25.1 cm taller (95%
CI ¼ 22.1e28.8). This height difference was signiﬁcantly larger than
the average height difference between men and women and also
substantially larger than the male optimum.
We then calculated the height difference with the highest
likelihood of a match (i.e. mutual score of ‘Yes’). We found a
maximum likelihood of a match at 19.2 cm (95% CI ¼ 16.2e22.8)
which falls in between themost chosen value for bothmen (7.1 cm)
and women (25.1 cm), and which was also signiﬁcantly greater
than the average height difference (Table 3, Fig. 5). When we
multiply the curve of the men giving a ‘Yes’ response (with respect
to the height differences) with that of the female curve, we obtain a
curve indicating the chance of a match when the chance of a ‘Yes’
being reciprocated is independent (i.e. the likelihood of having a
‘Yes’ response reciprocated is equal to that nonreciprocated). This
estimated curve was very similar to the observed height distribu-
tion of the matches (Fig. 5), suggesting that men and women were
not more likely to give a ‘Yes’ response to an individual who gave
them a ‘Yes’ response in turn; thus there is no evidence to suggest
that a given couple feels a ‘click’ with one another.
Resulting Mating Patterns with Respect to Height
We correlated the height of an individual with the average
height of all matches of that individual (Fig. 6). Both male
(r2204 ¼ 0.128, P < 0.0001) and female (r2379 ¼ 0.105, P < 0.0001)
height correlated positively with this average height, providing
some indication of assortative mating: taller individuals tended to
be matched with taller individuals in both sexes, but men of
average height were more likely to be matched with shorter fe-
males (Fig. 6). Thus, assortative mating for height was tempered by
female choice for men much taller themselves, with the result that
men of average height, rather than shortermen, weremore likely to
be matched with shorter women.
DISCUSSION
Studies of mate choice are generally restricted to the assessment
of preferences, thereby neglecting the subsequent processes that
lead to pair formation. Here, departing from previous work, we
addressed simultaneously how preferences for partner height
translated into actual choice, and how choice then translated into
pairing. We found that nonpreferred potential partners with
respect to height still had a high (albeit reduced) chance of being
chosen (42.8% and 25.4% for men and women, respectively). This is
consistent with previous studies, which show that reported partner
preferences are not strong predictors of choice during speed dating
(Kurzban & Weeden 2007; Todd et al. 2007; Eastwick & Finkel
2008; Eastwick et al. 2011).
In addition to the reasons put forward in the Introduction to
account for why preferences are not always expected to predict
choice, humans may not be able express their own preferences
accurately, or they may feel compelled to give socially desirable
answers (Todd et al. 2007; Eastwick et al. 2011). Additionally, and
perhaps most crucially, the setting in which preferences are
established may not conform to the situation in which preferences
are actually expressed. It is worth bearing in mind, therefore, that
other psychological processes besides those relating strictly to
mating decisions may explain some of the deviation of choice from
preference.Figure 4. The effect of male and female height on (a) the likelihood of giving a ‘Yes’
response, (b) the likelihood of receiving a ‘Yes’ response, and (c) the likelihood of a
match (all mean  SE). For men, bins below 65 inches and above 75 inches, and for
women bins below 60 inches and above 70 inches, were collapsed.
Table 3
The effect of the difference in height (male minus female height; in inches) on the likelihood of giving a ‘Yes’ response by men and women, and the likelihood of a match
Likelihood of giving a ‘Yes’ response Likelihood of match
Men Women
Intercept 0.110.065 (0.081) 1.670.061 (<0.0001) 2.470.051 (<0.0001)
Height difference 0.0210.011 (0.052) 0.140.011 (<0.0001) 0.0850.011 (<0.0001)
Height difference2 0.00380.0007 (<0.0001) 0.00720.0008 (<0.0001) 0.00570.0008 (<0.0001)
Random effects*
Choosing individual ID 2.291.51 1.711.31 0.830.91
Chosen individual ID 1.631.27 1.501.22 0.810.90
Event ID 0.130.35 0.0890.30 0.0600.25
Table entries show binomial logistic mixed model parameter estimates (SE) and the associated P value (in parentheses).
* Parameter estimate for variance components (SD).
G. Stulp et al. / Animal Behaviour 86 (2013) 37e46 43Despite the imperfect mapping of preferences onto choice, we
found that women’s preferences were more strongly related to
subsequent choice than those of men. Women reported a narrower
preferred height range than men, and they were also less likely to
choose men that fell outside this range (i.e. women had a higher
strength of preference). Similarly, there was less variation in the
heights chosen by women compared to men (i.e. women also had a
lower tolerance). Finally, women were less responsive overall than
men, mirroring ﬁndings from previous research (e.g. Kurzban &
Weeden 2005; Todd et al. 2007; Eastwick & Finkel 2008; Lenton
& Francesconi 2011), but there was no inﬂuence of a woman’s
own height on her responsiveness (in line with Kurzban &Weeden
2005). Female height did, however, inﬂuence their desirability:
women of average height were most desired during speed dating.
Furthermore, based on the preferences for height expressed bymen
and the actual height distribution of women, it was clear that
women of average height also had the fewest rivals to compete
with compared to shorter and taller women. These effects were
generally small, however, and did not translate into actual success,
as female height was unrelated to the chance of a match.
A contrasting pattern of results was obtained for men, where an
individual’s own height had a signiﬁcant inﬂuence on his respon-
siveness: speciﬁcally, taller men were less responsive than shorter
men. The lower responsiveness displayed by taller men can be
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Figure 5. Height differences (male minus female height), the likelihood of giving a
‘Yes’ response by men and women and the likelihood of a match (all mean  SE). Bins
below 6 inches and above 17 inches were collapsed. The broken line represents the
multiplication of the curves representing the likelihood of giving a ‘Yes’ response for
both men and women.most often given a ‘Yes’ response by women and had to compete
with fewer rivals than shorter men. Thus, the increased popularity
of, and reduced competition for, taller men compared to shorter
men may explain their decreased responsiveness during speed
dating. Despite being less responsive, taller manweremost likely to
end up with a match. Taken together, these results demonstrate
that height is considered more important by women as a mate
choice characteristic, and that men’s ‘mating success’ is therefore
more dependent on height than themating success of women. Thus
female mate choice is a likely contributor to the evolution of human
sexual size dimorphism.
Stated preferences for height differences also revealed a conﬂict
between the sexes. In general, women preferred their partner to be
much taller, whereas men preferred their partner to be only slightly
shorter. These stated preferences were also reﬂected in choice: men
were most likely to choose only small partner height differences,
including those height differences in which the woman was taller
than the choosing men. Women, in contrast, were most likely to
choose much larger partner height differences, and least likely to
choose small partner height differences, particularly those that
would result in the man being shorter. Further evidence that
women disfavour men shorter than themselves is also shown by
the differences in their strength of preference: women strongly
disfavoured men who were shorter, but not those who were taller,


































Figure 6. The average height  SE of the individuals with whom an individual of a
given height is paired for (a) men and (b) women. For every individual we calculated
the average height of all individuals with which they had a match (see text). The
horizontal line represents the average height of the opposite sex.
G. Stulp et al. / Animal Behaviour 86 (2013) 37e4644evidence strongly suggest that the male-taller norm observed in
actual couples (i.e. males are more often taller than their partner
when compared to random mating; Gillis & Avis 1980) is driven by
women rather than by men.
The process of mate choice and pair formation during speed
dating resulted in assortative mating for height, but the magnitude
of assortment in the resulting matches is lower than that observed
among actual couples (Spuhler 1982; Stulp et al. 2011, 2013a). A
possible explanation for a lower level of assortment is that, because
women’s choiceswere so stronglydirected towardsmenmuch taller
than themselves, it was men of average height, rather than shorter
men,whoweremost likely to be pairedwith shorterwomen (Fig. 6).
Although shorter menwere much less likely to ﬁnd a match during
speed-dating events (Fig. 4c), they may nevertheless succeed in
ﬁnding a partner outside of thismore restricted context because the
availability of average height and taller men in a population is,
obviously, ﬁnite. Once more preferred men are removed from the
mating pool, some women may be forced to compromise with
respect to partner height, and pair up with shorter men. Thus,
because shorter men are potentially still successful at ﬁnding a
partner, and because such men are more likely to be paired with
shorter women than with tall women (because of preferences in
both sexes), the observedmagnitudeof assortment in actual couples
will be higher than that seen in a speed-dating context.
Our most notable ﬁnding, however, concerns the manner in
which the conﬂict over partner height difference extended to actual
pair formation. While men preferentially chose partners with a
height difference that fell signiﬁcantly below the average height
difference between men and women, women chose partners with
height differences that were signiﬁcantly above this average dif-
ference (Fig. 5). This conﬂict in choice inevitably resulted in pairs in
which the height difference between partners was suboptimal for
both sexes, even though all parties were expressing a free choice
and rivals did not prevent this choice. Thus, our study shows how
mutual mate choice for preferred partners can lead to suboptimal
pair formation, highlighting the value of following the mate choice
process beyond the establishment of preferences through to pair
formation. Our study also illustrates the value of speed dating as a
model system, as it shows howhumanmate choice processes can be
studied in a manner directly comparable to those of other species.Acknowledgments
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Descriptive statistics of the events (N ¼ 174)
MeanSD Minimum Maximum
No. of persons in event 36.7910.82 15 65
No. of men in event 18.806.06 6 35
No. of women in event 18.175.18 7 30
Sex ratio* 0.510.050 0.35 0.63
The correlation between the number of men and women participating in the event
was r ¼ 0.852, P < 0.0001.
* No. of men in event divided by no. of persons in event.
Table A2
Descriptive statistics of the speed-daters
N MeanSD Minimum Maximum
Female 3024
Age 3019 31.835.16 20 53









Age 2755 34.416.06 21 68








* Height was originally reported in inches.Table A3
Calculating the average number of competitors per male height (see Fig. 2)
Male
height*
Frequency No. of women would
accept heighty
Average no. of m
accepted by thes
womenz
142.24 1 (0.04) 171 (6.01) 2547 (97.81)
154.94 1 (0.04) 194 (6.81) 2547 (97.81)
157.48 4 (0.15) 207 (7.27) 2542 (97.61)
160.02 6 (0.23) 235 (8.25) 2533 (97.29)
162.56 11 (0.42) 298 (10.47) 2508 (96.30)
165.1 42 (1.61) 455 (15.98) 2490 (95.62)
167.64 107 (4.11) 685 (24.06) 2463 (94.57)
170.18 175 (6.72) 1014 (35.62) 2412 (92.64)
172.72 258 (9.91) 1486 (52.2) 2334 (89.61)
175.26 312 (11.98) 1891 (66.42) 2244 (86.18)
177.8 397 (15.25) 2458 (86.34) 2102 (80.72)
180.34 351 (13.48) 2689 (94.45) 2029 (77.92)
182.88 389 (14.94) 2803 (98.45) 1980 (76.02)
185.42 209 (8.03) 2676 (93.99) 1982 (76.11)
187.96 174 (6.68) 2590 (90.97) 1983 (76.16)
190.5 80 (3.07) 2243 (78.78) 1994 (76.57)
193.04 53 (2.04) 1929 (67.76) 2001 (76.85)
195.58 17 (0.65) 1536 (53.95) 2025 (77.76)
198.12 10 (0.38) 1185 (41.62) 2063 (79.21)
200.66 4 (0.15) 1016 (35.69) 2085 (80.06)
203.2 1 (0.04) 959 (33.68) 2096 (80.50)
213.36 2 (0.08) 844 (29.65) 2110 (81.03)
Numbers in parentheses are percentages.
* Height in cm (originally reported in inches).
y The number of women who included that particular male height in their preferred h
z The average number of men liked by all the women who included that particular m
x The average number of competitors was a function of howmanywomenwould accept
women: that is, the average number of other men accepted by the women (average numen
e
Considered too
short by no. of
women
Considered too tall
by no. of women
Average no. of
competitorsx
2676 (93.99) 0 (0) 14.89
2653 (93.19) 0 (0) 13.12
2640 (92.73) 0 (0) 12.27
2612 (91.75) 0 (0) 10.78
2549 (89.53) 0 (0) 8.41
2392 (84.02) 0 (0) 5.47
2162 (75.94) 0 (0) 3.59
1833 (64.38) 0 (0) 2.38
1360 (47.77) 1 (0.04) 1.57
954 (33.51) 2 (0.07) 1.19
385 (13.52) 4 (0.14) 0.85
150 (5.27) 8 (0.28) 0.75
18 (0.63) 26 (0.91) 0.71
4 (0.14) 167 (5.87) 0.74
0 (0) 257 (9.03) 0.77
0 (0) 604 (21.22) 0.89
0 (0) 918 (32.24) 1.04
0 (0) 1311 (46.05) 1.32
0 (0) 1662 (58.38) 1.74
0 (0) 1831 (64.31) 2.05
0 (0) 1888 (66.32) 2.18
0 (0) 2003 (70.35) 2.50
eight range.
ale height in their preferred height range.
a man of a given height and the average number of men that were accepted by these
ber preferred minus 1) divided by the number of women who would accept them.
Table A4
Calculating the average number of competitors per female height (see Fig. 2)
Female
height*
Frequency No. of men would
accepty
Average no. of women
accepted by these menz
Considered too short
by no. of men
Considered too tall
by no. of men
Average no. of
competitorsx
144.78 1 (0.04) 863 (33.18) 2760 (96.77) 1738 (66.82) 0 (0) 3.20
147.32 9 (0.32) 1000 (38.45) 2736 (95.92) 1601 (61.55) 0 (0) 2.73
149.86 17 (0.6) 1070 (41.14) 2725 (95.53) 1531 (58.86) 0 (0) 2.55
152.4 85 (2.98) 1740 (66.9) 2706 (94.89) 861 (33.1) 0 (0) 1.55
154.94 124 (4.35) 1887 (72.55) 2695 (94.49) 714 (27.45) 0 (0) 1.43
157.48 277 (9.71) 2181 (83.85) 2666 (93.47) 420 (16.15) 0 (0) 1.22
160.02 304 (10.66) 2303 (88.54) 2644 (92.72) 297 (11.42) 1 (0.04) 1.15
162.56 455 (15.95) 2446 (94.04) 2606 (91.37) 151 (5.81) 4 (0.15) 1.06
165.1 363 (12.73) 2532 (97.35) 2570 (90.1) 58 (2.23) 11 (0.42) 1.01
167.64 380 (13.32) 2532 (97.35) 2564 (89.9) 21 (0.81) 48 (1.85) 1.01
170.18 305 (10.69) 2468 (94.89) 2574 (90.26) 8 (0.31) 125 (4.81) 1.04
172.72 219 (7.68) 2329 (89.54) 2592 (90.88) 3 (0.12) 269 (10.34) 1.11
175.26 169 (5.93) 2099 (80.7) 2614 (91.64) 1 (0.04) 501 (19.26) 1.24
177.8 100 (3.51) 1862 (71.59) 2628 (92.13) 0 (0) 739 (28.41) 1.41
180.34 32 (1.12) 1537 (59.09) 2641 (92.61) 0 (0) 1064 (40.91) 1.72
182.88 10 (0.35) 1356 (52.13) 2660 (93.27) 0 (0) 1245 (47.87) 1.96
185.42 1 (0.04) 949 (36.49) 2682 (94.03) 0 (0) 1652 (63.51) 2.82
187.96 1 (0.04) 859 (33.03) 2704 (94.82) 0 (0) 1742 (66.97) 3.15
Numbers in parentheses are percentages.
* Height in cm (originally reported in inches).
y The number of men who included that particular female height in their preferred height range.
z The average number of women liked by all the men who included that particular female height in their preferred height range.
x The average number of competitors was a function of how many men would accept a woman of a given height and the average number of women that were accepted by
these men, that is, the average number of other women accepted by the men (average number preferred minus 1) divided by the number of men who would accept them.
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